Microtubules regulate pulmonary vascular smooth muscle contraction.
Microtubules are ubiquitous in eukaryotic cells. However, the role of microtubules in the mechanisms of pulmonary vascular smooth contraction has not previously been described. The purpose of this study was to examine the effect of microtubular inhibition (vinblastine) on the following mechanisms of pulmonary vascular smooth muscle contraction in rats using isolated pulmonary artery rings: (1) receptor-independent, calcium-dependent contraction via smooth muscle cell depolarization (response to KCl); (2) receptor-dependent, calcium-dependent contraction via alpha 1-adrenergic receptor stimulation (response to phenylephrine, PE); (3) receptor-dependent, calcium-independent contraction via thromboxane A2 receptor stimulation (response to the thromboxane mimetic, U-46619). Rats were studied 4 days after administration of vinblastine (750 micrograms/kg i.v.). Concentration-response curves were generated for KCl (5 mM to 100 mM) and for PE and U-46619 (10(-9) to 10(-4) M) (n = 8 rings/4 rats per group). Saline injected rats were controls. Pulmonary vascular smooth muscle contraction by calcium-dependent and -independent mechanisms was significantly increased following microtubular inhibition. These findings suggest that microtubules have an important role in the response of pulmonary vascular smooth muscle to vasoconstricting agonists.